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(54) EXHAUST GAS PURIFYING DEVICE FOR DIESEL ENGINE 

(57)Abstract: 

PURPOSE: To shorten a heater electrification time at the time of 
regeneration, and suppress deterioration of regeneration fuel 
consumption and consumption of a battery by carrying out 
electrification of a heater by a flow rate control means in such 
conditions as controlling and regulating the exhaust flow rate to each 
filter, when necessity of regenerating operation of the collecting filter of 
discharging particulates is judged by a regeneration judging means. 
CONSTITUTION: Exhaust gas flows in filter members 35, 36 by 
passing an exhaust passage 10. Exhaust gas is passed from the inner 
circumferential wall toward the outer circumferential wall of ceramic 
fiber tube filters 30, 31 to the outside of each member. In a control unit 
80, when the integration value of an exhaust particulate discharging 
amount becomes a prescribed value or more, much particulates are 
piled on the ceramic fiber tube filters 30, 31, and regenerating 

operation is started. In the regenerating operation, a butterfly valve 60 is closed, and electrification of a 
heater 40 is carried out. When the time integration value of a coefficient in relation to an exhaust flow rate 
becomes a first prescribed value or more it is judged that raising temperature step is completed. When it 
become a second prescribed value or more, it is judged that combustion propagation step is completed, so 
that a heater electrification time is shortened. 
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♦"NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention carries out uptake of the particle contained during a Diesel engine's exhaust air, 
and relates to the improvement of the exhaust emission control device which processes this particle that carried out 
uptake and purifies exhaust air. 
[0002] 

[Description of the Prior Art] In order to prevent that the particle (party curate) contained during exhaust air of an 
internal combustion engine, especially a Diesel engine is conventionally discharged in atmospheric air from the 
standpoint of environmental protection, the exhaust air particle uptake equipment which carries out uptake of this 
particle with the filter prepared in the exhaust air system is proposed. However, if this exhaust air particle by which 
uptake was carried out accumulates on a filter and blinding arises in a filter, this filter serves as big aisle resistance, 
exhaust gas pressure will go up, and it will result in causing the fall of an engine performance, and aggravation of fuel 
consumption. Then, it is necessary to remove this exhaust air particle by which uptake was carried out from a filter, and 
to reproduce a filter. 

[0003] As a regenerative apparatus of this filter, there is a Diesel engine's exhaust emission control device which is 
indicated by SAE No. 920139. That is, a flueway is quadrisected, the filter of heater one apparatus which rolled 
ceramic fiber is prepared in each path, and it is considering as the configuration which prepares the poppet valve for 
flueway closing motion in each filter and a serial further. Here, the orifice for the gas supply to the filter at the time of 
playback is prepared, and at the time of playback, the filter to reproduce and a serial poppet valve are stopped, and it 
flows into the filter which the exhaust air which revealed that according to the differential pressure of a poppet valve 
and an orifice is reproducing, and has become the valve seat of this poppet valve with the configuration which supplies 
oxygen required for playback to a filter. Moreover, at the time of playback, energization is made only for 
predetermined time by the heater for playback. 

[0004] Here, considering carrying a Diesel engine in a car, the service condition changes every moment, therefore the 
flow rate of exhaust air, an exhaust-gas temperature, an oxygen density, etc. change every moment. By the way, if it is 
in this conventional example, a great portion of exhaust air will flow in the filter which is not being reproduced during 
playback. Here, when an exhaust air flow rate changes, the differential pressure of the poppet valve which pressure loss 
with these filters has changed and closed, and the orifice for gas supply changes. For this reason, the flow rate of the 
exhaust air introduced into the filter currently reproduced will change. 

[0005] Furthermore, it differs so that an oxygen density and the exhaust-gas temperature of an oxygen density may also 
be high in a low load and an exhaust-gas temperature may become high on the other hand by the service condition in 
the case of high rotation and a heavy load. Here, if there is generally too much displacement introduced into the filter 
under playback, long duration will be required, in order that generation of heat at a heater and the heat by combustion 
of a particle may be taken by exhaust air and may fully reproduce a filter. Moreover, since carrying out the temperature 
up of the particle on a filter to ignition temperature takes time amount also when an exhaust-gas temperature is low, 
playback will take long duration. Moreover, also when the oxygen density under exhaust air is low, even if it once 
lights the particle on a filter, since the rate of combustion is slow, a long duration important point will be carried out to 
playback. 
[0006] 
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[Problem(s) to be Solved by the Invention] However, if it was in this conventional example, although the time amount 
which playback takes when the exhaust air flow rate introduced into the filter under playback as mentioned above, an 
exhaust-gas temperature, and an oxygen density change changed, playback time amount was set constant. When an 
exhaust air flow rate sets the resistance welding time as the necessary minimum time amount in little [ and ] low 
rotation also with a high oxygen density, and the common operating range of a low load here, there is **** from which 
the playback under the service condition to which an exhaust air flow rate like a high rotation service condition needs 
many long duration for playback becomes imperfect. And when the playback under the service condition which needs a 
long time for playback like the high rotation service condition concerned laps, a lot of particles remain in a filter, 
increase of a pressure loss and generating of the black smoke by the exfoliation from the filter of a residual particle 
arise, and when the worst, there is a trouble that the danger of burning of the filter by rapid combustion of these 
particles becomes large. 

[0007] Therefore, in order to perform insurance and positive playback, insurance needed to be expected and the long 
resistance welding time needed to be taken beyond the need. Therefore, the engine operation conditions at the time of 
playback were suitable for playback, when the need resistance welding time was short, energization long beyond the 
need will be carried out and there was **** which causes fuel consumption aggravation and brings consumption of a 
dc-battery forward. Furthermore, it is in the middle of playback, and also when an engine is suspended, various 
problems arise. 

[0008] Namely, before performing a reproductive initial stage, i.e., ignition of a particle, and combustion, when an 
engine is suspended and the playback concerned is interrupted, it is necessary to reproduce the filter concerned 
promptly the back at the time of engine restart. Since as a lot of particles into the part which could not perform 
sufficient playback even if it energized at the heater if it was immediately after engine restart since the particle was 
removed, and is separated from a heater as [ a heater periphery ] remain on the other hand when an engine is suspended 
and playback is interrupted while the particle had burned, it is necessary to shorten the interval to next playback. 
[0009] Then, the approach which will be reproduced as a solution means of such a problem if the exhaust gas pressure 
of a filter inlet port or filter order differential pressure serves as a predetermined value can be considered. When 
playback is interrupted irrespective of a filter type, in order that a particle may remain into a part far from a heater, 
deposition distribution of the particle on a filter changes, therefore the relation between a filter pressure loss and 
particle alimentation changes, and it becomes impossible however, to estimate particle alimentation by the pressure loss 
concerned. Furthermore, forming a pressure sensor will lead to a cost rise. 

[001 0] Moreover, with the filter of the type which is made to diffuse a particle even inside a filter and carries out 
uptake like ceramic form and a metal form, since the uptake condition of a particle changes with service conditions, 
even if the deposition weight of a particle increases, the increment in a filter pressure loss may become small relatively 
rather than the time of low rotation operation at a high rotation service condition, for example. Therefore, it becomes 
difficult to estimate the particle alimentation to a filter correctly only by the filter pressure loss. 

[001 1] That is, if alimentation of a particle cannot be detected correctly or it cannot estimate, there are poor playback of 
the particle alimentation at the time of playback depended too little and **** that the risk of filter burning depended 
too much will increase. In addition, when playback was interrupted on the way especially conventionally, the means 
which can be judged with a sufficient precision was not established about to which timing next playback is performed. 
[001 2] It also aims estimating the stage performing playback of the next time at the time of interrupting playback on the 
way further with a sufficient precision at offering a Diesel engine's exhaust emission control device made possible 
while this invention was made in view of this conventional actual condition, can shorten the heater resistance welding 
time at the time of playback and can reduce the fuel consumption aggravation by playback, and consumption of a dc- 
battery to necessary minimum. 
[0013] 

[Means for Solving the Problem] For this reason, the filter which carries out uptake of the particle which this invention 
branches a Diesel engine's flueway to plurality, is infixed into each path which this branched, and is discharged by the 
Diesel engine, Two or more heaters which reproduce this filter by carrying out combustion removal of the particle 
deposited on said each filter, The flow rate control means which controls the flow rate of the exhaust air to each filter, 
and a playback decision means to judge whether said filter needs to be reproduced based on a decision criterion, When 
it is judged by said playback decision means that said filter needs to be reproduced In the exhaust emission control 
device of the Diesel engine having a heater energization means to energize at said heater where the exhaust air flow 
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rate to the filter concerned is regulated by said exhaust air flow rate control means A detection means to detect the 
quantity of state which participates in the temperature up and combustion condition of the particle of the exhaust air 
which flows into the filter reproduced, the quantity of state of the exhaust air detected by said detection means in 
energization of the heater started with the heater energization means -- being based - beforehand -- laws - ****** 
the 1 st a multiplier - a time quadrature value After a particle serves as th e 1st p redete rmined va l ue set, up as a valu e 
which carries out a temperature up to combustion initiation temperature It considered as the configuration which 
establishes the resistance-welding-time setting means set that it is made to end when the time quadrature value of the 
2nd multiplier beforehand defined based on the quantity of state of the exhaust air detected by said detection means 
turns into the 2nd predetermined value set up as a value which combustion of a particle ends. 

[0014] moreover, before the time quadrature value of said 1st multiplier turned into said 1st predetermined value, whe 
energization of the heater concerning a heater energization means is interrupted While judging that combustion 
removal actuation of the particle deposited on said filter is inadequate Before the time quadrature value of said 2nd 
multiplier after the time quadrature value of said 1 st multiplier turns into [ energization of said heater ] said 1st 
predetermined value turned into said 2nd predetermined value, when it is interrupted You may make it change the 
decision criterion in a playback decision means to judge the necessity of next filter playback, according to the time 
quadrature value of said 2nd multiplier. 
[0015] 

[Function] If the exhaust emission control device of the Diesel engine which has this configuration is equipped with the 
filter which carries out uptake of the particle discharged by the Diesel engine and it is judged by the playback decision 
means that said filter needs to be playback operated, the flow rate of the exhaust air to each filter will be controlled by 
the flow rate control means, and where the exhaust air flow rate to the filter concerned is regulated, the energization to 
a heater will be made by the heater energization means. 

[00 1 6] the quantity of state (for example, an exhaust air flow rate -) which participates in the temperature up and 
combustion condition of the particle of exhaust air that said energization flows into a filter here at least one of the 
exhaust-gas temperature or the oxygen densities - being based beforehand - laws -- ****** ~ the 1st - a multiplier 
~ a time quadrature value It is carried out after a particle serves as the 1 st predetermined value set up as a value which 
carries out a temperature up to combustion initiation temperature until the time quadrature value of the 2nd multiplier 
beforehand defined based on the quantity of state of the exhaust air detected by said detection means turns into the 2nd 
predetermined value set up as a value which combustion of a particle ends. Therefore, according to the time amount 
concerning the temperature up phase and combustion propagation phase of a filter, the energization to a heater will be 
made only for required time amount by accuracy. 

[001 7] Moreover, since a particle does not light yet, therefore the particle is not removed noting that energization of a 
heater is interaipted in the temperature up phase of a filter when energization of a heater is interrupted, before the time 
quadrature value of said 1 st multiplier turned into said 1st predetermined value, after judging that playback is not 
performed and then putting an engine into operation, it reproduces promptly. 

[0018] Before the time quadrature value of said 2nd multiplier after the time quadrature value of said 1st multiplier 
turns into [ energization of said heater ] said 1st predetermined value turned into said 2nd predetermined value, when it 
is interrupted on the other hand It becomes possible to amend the timing of next playback ^ap propriately by changing 




the decision criter ion in a playback decision means to judge the necessity of next filter playb ack, according to the time 
quadrature value of said 2nd multiplier " ~~ 

[0019] 

[Example] The example of this invention is explained based on drawing below. The flueway 10 connected to the 
exhaust manifold of the engine body which is not illustrated It branches to two forks (the branch point concerned is set 
to 10a), and the 1st (juncture concerned is set to 10b) branching path 13 and the 2nd branching path 15 which join 
again are prepared. In this 1st branching path 13 The filter member 35 by which the ceramic fiber tube filter 30 was 
wound around the heater 40 for playback which cast the wire gauze-like heater to tubed is infixed. In the 2nd branching 
path 1 5 The filter member 36 by which the ceramic fiber tube filter 3 1 was wound around the heater 41 for playback 
which cast the wire gauze-like heater to tubed is infixed. In addition, power is supplied to this heater 40 for playback, 
or 41 from the dc-battery which is not illustrated through an electrode 50 or 51. 

[0020] Moreover, the butterfly valve 60 as an exhaust air flow rate control means which controls the exhaust air flow 
rate of the 1st branching path 13 and the 2nd branching path 15 which flows into the filter member 35 or 36 concerned 
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at the filter member 35 or the upstream of 36 at the time of the filter member 35 concerned or playback of 36, or 61 is 
infixed respectively. Here, at the time of playback of the filter member 35, the exhaust air flow rate to the filter member 

35 is restricted by closing a butterfly valve 60, and it has the composition of restricting the exhaust air flow rate to the 
filter member 36 by closing a butterfly valve 61, at the time of playback of the filter member 36. 

[0021] On the other hand, in the engine body which is not illustrated, the control-lever sensor 82 which detects the 
engine engine-speed sensor 81 and an engine load is formed, and the pressure sensor 70 which detects exhaust gas 
pressure is formed in the flueway 10 of the branch point 10a upstream at it. And the output signal from these engines 
engine-speed sensor 81, the control-lever sensor 82, and a pressure sensor 70 is inputted into the control unit 80 which 
consists of a microcomputer, ROM:, RAM, etc. 

[0022] And a control unit 80 performs various operations based on the information from said sensor, and the map data 
stored in ROM according to the program stored in ROM, and controls the energization and the butterfly valve 60 to 
said heaters 40 and 41 for playback, or closing motion of 61. In addition, RAM is used in order to evacuate the data 
relevant to data processing of a microcomputer temporarily. 

[0023] Said butterfly valves 60 and 61 pass along a flueway 10 by the valve-opening condition, are distributed by such 
configuration according to the ventilation resistance between the filter member 35 and the filter member 36 by said 
branch point 10a, and both exhaust air discharged by the engine flows into the filter member 35 and the filter member 

36 by it. And it passes out of each part material, an exhaust air particle being filtered toward a peripheral wall from the 
inner circle wall of each ceramic fiber tube filters 30 and 31, the distributed this exhaust air joins in the account 
juncture of back to front 1 0b, and the exhaust air which does not contain an exhaust air particle is discharged in 
atmospheric air. 

[0024] Moreover, the control unit 80 was always calculating the engine engine speed and the load based on the 
detecting signal from the engine engine-speed sensor 81 and the control-lever sensor 82, guessed the exhaust air 
particle discharge discharged by the engine according to them, and has integrated them. And playback actuation is 
started noting that a lot of particles accumulate on the ceramic fiber tube filters 30 and 31 and playback is needed for 
them, when the addition value of an exhaust air particle discharge turns into beyond a predetermined value. 
[0025] Here, an approximate account is carried out about playback actuation. Playback stops the butterfly valve 60 
infixed in the upstream of the filter (for example, ceramic fiber tube filter 30) to reproduce, and is performed by next 
energizing at the heater 40 of a filter 30. In addition, since exhaust air leaks butterfly valves 60 and 6] according to the 
differential pressure before and behind a valve since minute path clearance exists between a valve element and a valve 
body, and exhaust air flows into the filter under playback, oxygen required for playback is supplied to a filter. 
[0026] Here, in the relation between the resistance welding time and the recovery status of a filter, a particle does not 
burn until the particle of a heater periphery is heated by even ignition temperature from energization initiation. Here, 
the heating time to ignition temperature becomes so short that [, so that there are few exhaust air flow rates which flow 
into a filter, and ] the flowing exhaust-gas temperature is high. And if the temperature of a particle becomes high 
enough, a particle will light, and a filter will be reproduced when combustion spreads. In the exhaust-gas temperature 
which flows into a filter, so that an oxygen density is high, the rate of the combustion propagation at this time becomes 
early, so that it is high. Moreover, since a filter will be cooled if there are too many exhaust air flow rates, combustion 
propagation velocity becomes small, and even if there are too few exhaust air flow rates conversely, since oxygen 
required for combustion runs short, combustion propagation velocity becomes small. That is, combustion propagation 
velocity serves as the maximum by a certain exhaust air flow rate. 

[0027] In subsequent explanation, after starting energization at a heater, it even calls it a temperature up phase that the 
particle of the heater circumference is heated by ignition temperature, and after a particle lights, the period until 
playback is completed is called a combustion propagation phase. It carried out making the total resistance welding time 
into necessary minimum by dividing playback into the two above-mentioned steps in this example, and estimating the 
necessary minimum resistance welding time with a sufficient precision for every phase in each phase of a temperature 
up and combustion propagation as mentioned above, since the effects the exhaust-air flow rate as a quantity of state 
which participates in the temperature up and the combustion condition of the particle of the exhaust air which flows 
into the filter reproduced, an exhaust-gas temperature, and an exhaust-air oxygen density affect playback time amount 
differ as it is possible. 

[0028] Hereafter, the 1st example concerning claim 1 of this invention - the 3rd example are explained. In the 1st 
example, the resistance welding time is computed paying attention to the exhaust air flow rate with the largest degree of 
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effect among the exhaust air flow rate which affects the resistance welding time, an exhaust-gas temperature, and an 
oxygen density. The direction of the exhaust air flow rate revealed during playback from the butterfly valves 60 or 61 
as an exhaust air closing motion means when valves 60 or 61 order differential pressure is large increases. Since the 
fluid resistance of a closed butterfly valve is larger than a filter here and the range of fluctuation of the pressure of a 
filter lower stream of a river is small compared with the range of fluctuation of the filter upstream, as it is shown in 
drawing 1 , it becomes possible by detecting the exhaust gas pressure of the upstream of a filter and a butterfly valve to 
estimate the flow rate of the exhaust air which becomes possible [ also estimating butterfly-valve order differential 
pressure ], therefore leaks a butterfly valve. 

[0029] Here, as mentioned above, since a temperature up phase has low exhaust gas pressure, a temperature up ends 
[ the direction with few exhaust air flow rates which flow into a filter ] it early. For this reason, the direction with many 
exhaust air flow rates which flow into the filter to reproduce as shown in drawing 2 defined beforehand the multiplier 
a I to which a value becomes small, and when the time quadrature value of al turned into the 1st predetermined value, 
it was made to judge that the temperature up phase was completed at that time. 

[0030] That is, the 1st predetermined value is the 1st predetermined value setup as a value in which a particle carries 
out a temperature up to combustion initiation temperature. By carrying out like this, it becomes possible to estimate the 
time amount of a temperature up phase correctly according to the exhaust air flow rate to the filter to reproduce. On the 
other hand, since combustion propagation velocity falls even if there are too many exhaust air flow rates and it is too 
few as mentioned above if it is in a combustion propagation phase, the multiplier bl as shown in drawing 3 is defined 
beforehand. And when the time quadrature value of bl turns into the 2nd predetermined value, the combustion 
propagation phase was completed, namely, judges that playback was completed, opens the butterfly valve which had 
stopped and closed energization, and ends playback actuation. 

[003 I] That is, the 2nd predetermined value is the 2nd predetermined value set up as a value which combustion of a 
particle ends. Hereafter, **** 1 example is started, and the playback actuation performed by the control unit 80 is 
explained, referring to the flow chart shown in drawing 4 . In addition, the routine concerned is performed for every 
predetermined period. 

[0032] First, the step 1 (it is described as SI by a diagram.) It judges whether whether the playback flag's F being ON 
in it being the same as that of the following and a filter are being reproduced. It is under playback, and an exhaust air 
particle discharge is guessed [ when it is judged that there is nothing (F=OFF), it progresses to step 2 and asks for an 
engine engine speed and a load based on the detecting signal from the engine engine-speed sensor 81 and the control- 
lever sensor 82, and ] by making this engine engine speed and a load into a parameter, and it judges whether it is a 
playback stage by whether an exhaust air particle discharge is beyond a predetermined value. 

[0033] And when it is judged that it is a playback stage, it progresses to step 4, after setting the playback flag F to ON 
at step 3. At step 4, the filter reproduced last time and the filter of the opposite side are chosen as a filter reproduced 
this time. In addition, the ceramic fiber tube filter 30 shall be reproduced in the **** 1 example. 
[0034] The butterfly valve 60 infixed in the upstream of a filter 30 is stopped with step 5. At step 6, the energization to 
the heater 40 of a filter 30 is started, and playback actuation of this filter 30 is started. At step 7, the exhaust gas 
pressure in the flueway 10 of the branch point 10a upstream is detected based on the detecting signal from a pressure 
sensor 70. 

[0035] At step 8, it judges whether the time quadrature value Al of the above-mentioned multiplier a 1 is beyond the 1st 
predetermined value alpha. And when the time quadrature value Al is judged to be under the 1st predetermined value 
alpha (AKalpha), it progresses to step 9. Since it becomes possible to estimate the flow rate of the exhaust air which 
leaks a butterfly valve 60 by detecting the exhaust gas pressure of the upstream of a filter 40 and a butterfly valve 60, 
according to the exhaust gas pressure detected at said step 7, a multiplier al is again searched with step 9. 
[0036] At step 10, the time quadrature value Al of the above-mentioned multiplier al is calculated according to the 
following formulas. 

A l=Al+al - on the other hand, a particle is beyond the 1st predetermined value alpha to which the time quadrature 
value A 1 was set at step 8 as a value which carries out a temperature up to combustion initiation temperature 
(Al>=alpha) - ** - when judged, it judges that the temperature up phase was completed at the time, and progresses to 
step 1 1 . 

[0037] That is, step 1 - step 10 can be judged that a temperature up phase has playback of a filter. At step 1 1, it judges 
whether the time quadrature value Bl of the above-mentioned multiplier bl is beyond the 2nd predetermined value beta 
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set up as a value which combustion of a particle ends noting that it is in the combustion propagation phase after a 
temperature up phase. 

[0038] And when the time quadrature value Bl is judged to be under the 2nd predetermined value beta (BKbeta), it 
progresses to step 12. According to the exhaust gas pressure detected at said step 7, a multiplier bl is again searched 
with step 12. At step 13, the time quadrature value Bl of the above-mentioned multiplier bl is calculated according to 
the following formulas. 

[0039] Bl=Bl+bl - on the other hand, the time quadrature value Bl is beyond the 2nd predetermined value beta at 
step 1 1 (Bl>=beta) — ** — it progresses to step 14 noting that the combustion propagation phase was completed, 
namely, playback of a filter 30 is completed at the time, when judged. At step 14, the energization to the heater 40 of a 
filter 30 is ended. 

[0040] At step 1 5, the time quadrature value B 1 of the multiplier b 1 calculated at the time quadrature value Al and step 
1 3 of a multiplier al which were calculated at step 10 is reset And in step 16, a butterfly valve 60 is opened wide, and 
in step 17, it ends, after setting a playback flag to OFF, the playback actuation, i.e., routine concerned, of a filter 30. 
[0041] That is, step 1 1 - step 17 can be judged that a combustion propagation phase has playback of a filter. As 
explained above, in the **** 1 example, divide playback into two steps of a temperature up phase and a combustion 
propagation phase, and it is considered. Since the multipliers al and bl which express the weight of time amount for 
every phase are defined separately and the resistance welding time in a temperature up phase and the resistance welding 
time in a combustion propagation phase were determined It became possible to set up the necessary minimum 
resistance welding time with a sufficient precision, and it had and it became possible to reproduce by necessary 
minimum time amount with a sufficient precision. Therefore, it became possible to shorten playback time amount 
compared with the former, and the power consumption concerning playback could be reduced and it became possible to 
aim at prevention of aggravation of the fuel consumption concerning playback, and control [ exhausting / a dc-battery ]. 

[0042] In addition, although the exhaust air flow rate was estimated by detecting the exhaust gas pressure of the 
upstream of a butterfly valve 60 if it was in **** 1 example As a means to detect the flow rate of the exhaust air which 
flows into the filter under playback How to guess from the filter order differential pressure of the side which has not 
been reproduced other than the approach of guessing from the exhaust gas pressure concerned, There is the approach of 
guessing from the approach of guessing from the butterfly-valve order differential pressure of the side currently 
reproduced, the approach of measuring the intake air flow to an engine and guessing from it, an engine rotational 
frequency or an engine rotational frequency, and a load etc., and, of course, these anything may be used. ~ 
[0043] Moreover, although it becomes possible to estimate the exhaust air flow rate whichTflowsTnto the filter under \ 
playback by measuring exhaust gas presSu gTor" differen tial pressure with a Suf ficient precisionTsince it is necessary to ] 
form a pressure sensor 70, cost goesilplsomewha t. On the other Hand, although a cost rise decreases in guessing said 
exhaust air flow rate from engine operational status, the detection precision of this exhaust air flow rare falls a little. 
[0044] Next, the 2nd example concerning claim 1 of this invention is explained. In the **** 2 example, the oxygen 
density contained duringexh aust air is used instead of an exhaust air flow rate as a param eter which affects the 
resistance welding time. Here" as a means to detect an oxygen density, it is possible to use a means to guess from an 
engine load, or an engine rotational frequency and a load besides forming a direct oxygen density sensor during exhaust 
air, and forming an oxygen density sensor, a means to guess from the intake air flow and fuel oil consumption to an 
engine, etc. 

[0045] **** 2 example is started and an approximate account is carried out about the playback actuation performed by 
the control unit 80. In a temperature up phase, since a particle does not burn, an oxygen density does not need to take 
into consideration and judges that the temperature up phase was completed by energization of predetermined time. b2 
according to an oxygen density as shown in drawin g 5 is defined, and when the time quadrature value of b2 turns into a 
predetermined value equivalent to said 2nd predetermined value set up as a value which combustion of a particle ends, 
it is made for the one in a combustion propagation phase where an oxygen density is higher on the other hand to judge 
that the combustion propagation phase was completed, since the rate of combustion becomes quick. 
[0046] Next, the 3rd example concerning claim 1 of thisitLvmtLQJ^ 

temperature is used instead of an exhaust air flow rate as a parameter which affects playback time amount. Namely, 
when its attention is paid to an exhausT^gaSTemplTature, since the one where temperature is higher becomes short, the 
heating up time to the ignition temperature of a particle The multiplier a3 which becomes so large that the exhaust-gas 
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temperature of the exhaust air which flows into the filter to reproduce is high as shown in drawing 6 is defined 
beforehand. When the time quadrature value of a3 turned into a predetermined value equivalent to said 1st 
predetermined value set up as a value in which a particle carries out a temperature up to combustion initiation 
temperature, it was made to judge that the temperature up phase was completed at the time. Therefore, according to the 
exhaust air flow rate to the filter to reproduce, it becomes possible to estimate the time amount of a temperature up 
phase correctly. 

[0047] On the other hand, if it is in a combustion propagation phase, since the combustion propagation velocity after 
the one where temperature is higher lights also becomes quick As shown in drawing 7 , when the multiplier b3 which 
becomes so large that an exhaust-gas temperature is high is defined beforehand and the time quadrature value of b3 
turned into a predetermined value equivalent to said 2nd predetermined value set up as a value which combustion of a 
particle ends It judges that the combustion propagation phase, i.e., playback, was completed, the butterfly valve which 
had stopped and closed energization is opened, and playback actuation is ended. 

[0048] In addition, of course, the approach of guessing from an engine rotational frequency and a load as an approach 
of detecting an exhaust-gas temperature, besides the approach of forming temperature sensors, such as a thermocouple, 
during direct exhaust air may be used. Also in which example of the 1st example to the 3rd example explained above, 
although it constituted so that a temperature up phase or a combustion propagation phase might be decided and the 
resistance welding time to a heater might be determined paying attention to any of the exhaust air flow rate of the 
exhaust air which flows into the filter under playback, an exhaust-gas temperature, or the oxygen density under exhaust 
air, or one, its attention may be paid to two in these three parameters, or all three. 

[0049] Namely, the multiplier a which becomes settled uniquely with an exhaust air flow rate which becomes so large 
that it is so high that there are few exhaust air flow rates in an exhaust-gas temperature again, and an exhaust-gas 
temperature The exha ust air flow T at e which serves as the maximum by a certain exhaust air flow rate, and becom es so 
large that an ox ygen dens it y is so high jhatan exhaust-g as temperature is high again, Define the multiplier b which 
becomeTsettlea uniquely by the exhaust-gas temperature and the exhaust air oxygen density, and it is judged that the 
temperature up phase was completed when the time quadrature value of a after energization initiation turned into a 
predetermined value equivalent to the 1st above-mentioned predetermined value. If it judges that the combustion 
propagation phase was completed and is made to stop energization when the time quadrature value of b turns into a 
predetermined value equivalent to the 2nd predetermined value after that, it will become possible to find the necessary 
minimum resistance welding time with a still much more sufficient precision. 

[0050] Therefore, it becomes possible to perform shortening playback time amount compared with the former with a 
more sufficient precisionTthe power consumption concerning playback can be reduced, and planning more certainly 
enables prevention of aggravation of the fuel consumption concerning playback, and control [ exhausting / a dc- 
battery ]. Moreover, as a closing motion means in each branching path, not a butterfly valve but a poppet valve, a 
guillotine type bulb, etc. may be used, and filters, such as Wall flow monoliths other than the thing using ceramic fiber 
as a filter which carries out uptake of the particle, ceramic form, and a metal form, may be used, moreover, the number 
of the filter in one branching path — how many - ****** — it is natural. 

[005 1] Although the 1st example explained above - the 3rd example explained calculation of the resistance welding 
time of the heater concerning an exhaust air flow rate, an exhaust-gas temperature, and an oxygen density, in the 4th 
example explained below, claim 2 of this invention is started and the playback actuation at the time of interrupting 
playback on the way is explained. Since it is used in order that the control unit 80 may have RAM and this RAM may 
evacuate the data relevant to data processing of a microcomputer temporarily, it is possible to judge whether when the 
routine concerning the playback actuation performed for every predetermined period progressed to which step, the 
engine switch was turned off, and the routine concerned was stopped. 

[0052] That is, when it can judge that a temperature up phase has playback of a filter when the routine concerned is 
stopped in the range to step 10 and stopped henceforth [ step 1 1 ], it can be judged that a combustion propagation phase 
has playback of a filter. Here, since a particle does not light yet, therefore the particle is not removed, when playback is 
interrupted in the middle of a temperature up phase, after judging that playback is not performed and then putting an 
engine into operation, it reproduces promptly. " ~ 7" 

[0053] On the other hand, when playback is interrupted in a com bustion propagation phase, it once judges tha t 
playback actuatidnj ofaTTlter in which t he presen t playbactTwas performed was ended for the time being, and as the 
interval T from [ after playback of the filter ot the opposite side is completed J to next playback is shown in dmwingjj 
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according to the time quadrature value of said multiplier bl (or b2, b3, b) when carrying out playback interruption, it 
sets. Here, Interval T approaches the usual interval, so that the time quadrature value of said multiplier bl approaches 
said 2nd predetermined value beta, and it shortens the interval T to next filter playback after shifting to a combustion 
propagation phase noting that playback is interrupted immediately, so that this time quadrature value is small. 
[0054] That is, when playback is interrupted in a combustion propagation phase, the decision criterion in a playback 
decision means to judge the necessity of next filter playback will be changed according to the time quadrature value of 
said 2nd multiplier. As explained in the 4th example above, when playback is interrupted on the way If what was 
interrupted is a temperature up phase, after judging that playback is not performed and then putting an engine into 
operation, suppose that it reproduces promptly, and if it is a combustion propagation phase Also when it became 
possible to amend the timing of next playback appropriately according to the time quadrature value of the characteristic 
bl (or b2, b3, b) when being interrupted and playback was interrupted on the way, it became possible to reproduce by 
preventing too much pressure drop buildup, and filter burning and poor playback. 
[0055] 

[Effect of the Invention] As explained above, according to this invention, divide playback into two steps of a 
temperature up phase and a combustion propagation phase, and it is considered. Since the multiplier which expresses 
the weight of time amount for every phase is defined separately and the resistance welding time in a temperature up 
phase and the resistance welding time in a combustion propagation phase were determined It became possible to set up 
the necessary minimum resistance welding time with a sufficient precision, and it had, it became possible to reproduce 
by necessary minimum time amount with a sufficient precision, and it became possible to aim at prevention of 
aggravation of the fuel consumption concerning playback, and control [ exhausting / a dc-battery ]. 
[0056] Moreover, since we decided to reproduce promptly [ after putting an engine into operation next ] if what was 
interrupted is a temperature up phase when playback is interrupted on the way, and the timing of next playback was 
appropriately amended when it was a combustion propagation phase, the effectiveness become possible to reproduce 
the middle by preventing too much pressure drop buildup, and filter burning and poor playback also in interruption is. 



[Translation done.] 
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